
www.intocolours.com

 
 

 

Natalia Winnicka
MBArch ETSAB UPC Final Master Thesis 
Tutors: Xavier Llobet Ribeiro, Eva Jiménez Gómez
October 2017

INNOVATIVE SYSTEM OF GREENHOUSES AND 
SHADEHOUSES.

www.intocolours.com

 
 

 

Natalia Winnicka
MBArch ETSAB UPC Final Master Thesis 
Tutors: Xavier Llobet Ribeiro, Eva Jiménez Gómez
October 2017

INNOVATIVE SYSTEM OF GREENHOUSES AND 
SHADEHOUSES.





A R C H I T E C U R E  C R E AT E D  F O R  N AT U R E .

p. 1

NATALIA WINNICKA ,  MASTER THESIS

BARCELONA 2017

INNOVATIVE SYSTEM OF GREENHOUSES AND SHADEHOUSES.



p. 2

ARCHITECTURE CREATED FOR N ATURE.  INNOVATED SYSTEM OF GREENHOUSES AND SH ADEHOUSES.



A. Abstract...................................................................................................................4

B. Introduction and Objectives......................................................................................6

C. Morphology of Costa Brava......................................................................................8            

       1.Climate and nature........................................................................................................................................................................10

       2. Relations with art, architecture, and nature............................................................................................................................14

       3. Portbou as opportunity................................................................................................................................................................18

       4. Memory of Walter Benjamin.......................................................................................................................................................22

       5. Two faces of Portbou...................................................................................................................................................................24

D. Greenhouses and Shadehouses .............................................................................32
       1. Mediterranean Greenhouse and Shadehouse........................................................................................................................34

        2. History of Greenhouses...............................................................................................................................................................40

        3. Interior microclimate....................................................................................................................................................................44

       4. Examples of vernacular agriculture without author...............................................................................................................48

        5. Hydroponic plantations- Urban farming..................................................................................................................................50

        6. Study cases - building as greenhouse......................................................................................................................................54

E. Renovation of Portbou throw nature interventions...................................................68
       1. Experimental Culinary Center as main activity in Portbou...................................................................................................70

       2. Culinary School with greenhouses...........................................................................................................................................72

       3. Student Restaurant with greenhouses....................................................................................................................................82

       4. Greenhouse as a vertical public space with exhibition.........................................................................................................88

        5. Viewpoint with gardens located in mountains........................................................................................................................94              

        6. Urban farms applied to rooftops in Portbou............................................................................................................................98

D. Conclusions..........................................................................................................102

E. Bibliography.........................................................................................................104

F.      Illustration Credits................................................................................................106

p. 3

NATALIA WINNICKA ,  MASTER THESIS



 

INNOVATIVE 
SYSTEM OF 
GREENHOUSES 
AND SHADEHOUSES.

A B S T R A C T
A

p. 4

ARCHITECTURE CREATED FOR N ATURE.  INNOVATED SYSTEM OF GREENHOUSES AND SH ADEHOUSES.



This paper, submitted for the completion of the ‘Contempo-
rary Project’ specialization in the Masters in Advanced Ar-
chitectural studies at ETSAB (Escola Tecnica Superior d’Ar-
chitectura de Barcelona) is focused on architecture created 
for nature; in greenhouses and shadehouses.

Nature has always been a constant source of inspiration 
within my architectural practice, prompting an ongoing re-
search about the relation of architecture and nature. The 
purpose of this thesis is to show that with both a new per-
spective on architecture for nature and a common known 
way of building, lost and poor spaces in the cities and towns 
have the potential to be revitalized with greenhouses and 
urban agriculture techniques.

This type of architecture intends to focus on energy reduc-
tion, making use of nature’s cycles and balancing agrarian 
and urban functions. The purpose of the Urban Greenhous-
es is not only to act as a sustainable solution to the current 
issues in cities but to connect people with nature. 

The contemporary urban greenhouse goes beyond the 
common known characteristics of the greenhouse by 
creating situation-dependent -that is; context-based solu-
tions- as answers to the raising issues of today. 

The Costa Brava and Portbou are therefore the first chapter 
of this ongoing investigation. Under the Title “Morphology 
of Costa Brava” I analyze the relationship between art, na-
ture, and architecture of this rugged and surreal landscape, 
as well as the importance of the Catalan cuisine as an op-
portunity for the town of Portbou.

The second chapter is an in-depth analysis of “greenhous-
es and shadehouses as a tool for renovation.” A recount of 
the architectural value of this typology, the importance of 
hydroponic plantations and urban agriculture, and relevant 
study cases, built up the core argument for the architectural 
proposal. 

Nature it is not only the inspiration for a broad range of con-
cepts and design processes, but it should also be expressed 
by a wide range of functions and forms. The third chapter 
will, therefore, be the architectural manifestation of this last 
idea. The “Renovation of Portbou” chapter explains the ide-
as behind an experimental culinary centre combined with 
modern hydroponic plantations and contemporary green-

house-based architecture. This culinary centre will give the 
town a new and unique character, enhancing its potential 
for creating new activities and promoting the culinary tradi-
tions and innovative techniques of the Costa Brava region.

Image 0.1
Nature inside the greenhouse. Picture.
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“Look deep into nature, and then you will understand everything better.”

                                                                                                                       ALBERT EINSTEIN
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Portbou, a typical border town between France and Spain 
has entered a depressive loop. Considered by some as a 
cul de sac of the territory or the periphery of the country, the 
town suffers abandonment and some of its most promi-
nent houses now resent a decrepit and ghostly aspect. The 
only thing that remains the same is the nature; the moun-
tains, the sea, and the wind, but the scenery that surrounds 
them has changed completely. For those who lived all their 
life in the humble town, once converted into a grand bazaar 
of the tourist, they can only regret the vulgarity of a territory, 
like many others, incapable of reinventing itself in the eco-
nomic and cultural aspects. 

Never less the area´s cuisine, its creativity, and innovation 
in the kitchen, with Ferran Adrià as the best exponent, have 
become a benchmark of universal cuisine. The outcrop 
of La Masia -which coincidently has also greenhouses as 
fundamental part of the project-, the creative laboratory of 
the Roca brothers in Girona, as well as the elBullifoundation 
plans for the town of Roses, makes the Costa Brava a per-
fect place to design a new culinary centre.

Where do architecture and nature meet in this Project? 
Greenhouses and shadehouses are -historically speak-
ing- the best reference for an architectural typology design 
for nature. With this as a starting point, the paper intends 
to analyze old and contemporary uses of greenhouses 
or greenhouse-based projects (whether related by form, 
shape, use or relation with nature) to propose a sustainable 
project for the town of Portbou.

The project proposal, a Culinary centre in the form of con-
temporary Greenhouse and Urban farm, is more than just 
creating an answer to production food demands, is creat-
ing a pleasant environment to live. As triggers for urban re-
vitalizing processes, an Urban Greenhouse is a place that 
can cross people from a different background and with a 
different daily rhythm. This creates a diverse -more natu-
ral- environment in which various functions of the city are 
connected: living, studying, working and eating will be all in 
close contact with nature.

Sustainability and nature are therefore an essential theme 
of the thesis. Themes such as close productions process-
es in the form of hydroponic plantations, energy reduction 
processes and the use of nature’s cycles, awareness of 
nature’s material (food), water and energy cycles, and new 

architectural forms based on nature´s demands are revised 
throughout this research. The latter follows the idea of de-
signing a project that could create a beautiful symbiosis 
between people and nature, and find a new activity for the 
abandoned village of Portbou.

Image 0.2
Rocks inside the sea close to Portbou. Picture.
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Image 0.3
Areal view of Portbou
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PORTBOU

As an introduction for my research paper I would start de-
scribing the region in which this thesis is focused; the Cos-
ta Brava. It is a coastal region of Catalonia located in the 
north-eastern part of Spain, consisting of the comarques 
(counties) Alt Empordà, Baix Empordà and Selva in the 
province of Girona. The Costa Brava extends from the city 
of Blanes, 60 km northeast of Barcelona, to the border with 
France.

The term “Costa Brava” was published by the journalist Fer-
ran Agulló in the pages of La Veu de Catalunya on Septem-
ber 12, 1908. With this expression, the journalist wanted to 
describe the rough and rugged landscape that characteriz-
es much of the coastal zone.

Its landscape is characterized by the contrast between the 
sea and the mountains, the massifs that suddenly burst 
into the sea, the small coves that lie between the rocks, the 
slopes of the mountains that shelter the long beaches, the 
strong Tramontana, and the sinuous bays that let the plain 
that opens between the topography breathe. A landscape 
whose beauty is due to its variety, its irregularity, and its 
multiple components.

Image 0.4
Europe map, fragment.

Image 0.5
Map of Pyrenees.

Image 0.6
Rocks drowning into the sea. Picture.

Image 0.7
Map of Costa Brava region.

PORTBOU
CERBÈRE
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Image 0.8
Rocks of Costa Brava. Picture.

“In all things of nature there is something of the marvelous.”

                                                                                                          ARISTOTLE
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Costa Brava is nature at its purest, without preservatives or 
artificial additives. The eight natural parks the Pyrenees of 
Girona and the Costa Brava are scenic wonders where its 
possible to find landscapes of great inspiration for many 
artists and incredible places for enjoying nature.

It has a Mediterranean climate with mild winters and warm 
summers (60% of days of sun in December and 75% in 
July), with a great luminosity and an extraordinary variety 
of sceneries: a coastline with 206 kilometres of coast, full 
of irregular and rocky coves with very clear waters, abrupt 
cliffs, small stretches of dunes, long beaches of warm sand, 
inland areas with plains used for agriculture and mountain 
ranges filled with forests. Furthermore, Tossa de Mar to the 
south, and Cadaqués and Cap de Creus to the north were 
the scenes of the most transgressive artistic sensibilities of 
Salvador Dalí, Pablo Picasso, and many others, who valued 
the uniqueness of the landscape. 

The northern part of the Costa Brava corresponds to the 
region of Alt Empordà, a territory that has been and remains 
the gateway to Catalonia. The Alt Empordà covers a coast-
line with crystalline waters, surrounded at its northern and 
southern ends by a rather rugged relief - the Albera, Cape 
Creus, and the Montgrí massif - with a fertile interior of soft 
plains and farmland. 

The location of this region, between the Mediterranean Sea 
and the Pyrenees, is, from the environmental point of view, 
enviable. The Alt Empordà, presents a biological and land-
scape diversity very high: from the agricultural plain, with 
the fences and marshes, passing along the cut coast of the 
north coast that forms small coves and superb seabed, to 
the steepest peaks of the Pyrenees, on the part of the in-
terior.

The Alt Empordà region is an attractive territory regarding 
natural heritage. It is worth noting that it is the only region 
of Catalonia that has three natural spaces listed in a territo-
ry of 100 km²: the Aiguamolls de l’Empordà (marshes), the 
Cap de Creus and the Sierra de L’Albera.

Geomorphologically, it forms part of the foothills of the 
Eastern Pyrenees, or Montes Alberes, that penetrate in the 
sea by the massif of the Cape of Creus. This area is suscep-
tible to wind actions, caused mainly by the tramontana ( the 
name that receives a cold wind that blows from the north 

Image 0.9
Costa Brava’s nature. Picture.
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Image 1.0
Climate of Portbou. Diagram.

Image 1.2
Winds on the Mediterranean Sea. Picture.

PORTBOU

BARCELONA

Image 1.3
Map of winds in Spain.

and northwest) and the winds of east. It can be present sev-
eral days with very high winds with gusts of more than 200 
km / h. On granite and schistous lands of the Ordovician 
(Paleozoic), it presents a dominant vegetation of bushes 
and shrub formations. The Cape Creus, at the end of which 
there is a lighthouse, is located on a small mountainous 
peninsula, cut by numerous carvings, like small coves, ori-
ented according to the slate structure.

Annual rainfall in the area ranges from 500 to 800 mm; It is, 
therefore, a humid Mediterranean climate, characterized by 
thermal softness and moderate rainfall.

The protected natural areas are the most visible part, 
known and open to visitors of this network of roads of living 
nature located in the region of Girona: a network that goes 
from the mountain to the sea, from the moist forests to the 
Mediterranean coast.

The coast contains four natural parks of which the Mont-
seny was the first space declared biosphere reserve by Un-
esco and owns the European Charter of Sustainable Tour-
ism. The natural parks of the Aiguamolls of the Empordà 
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Image 1.4
“The shadow of wind” - Francesc Catalá Roca Photography.

Image 1.5
Watercourse close to Begur.

and, more recently, Montgrí, Medes and Baix Ter preserve 
the marine and ornithological fauna, especially migratory. 
Also, the natural area of national interest of l’Albera shows 
the transition between the Pyrenean and Mediterranean 
landscape. 

The quality of its waters characterizes the beaches of the 
Costa Brava. Many of these have been attributed the Blue 
Flag, an unmistakable symbol of clean and pollution-free 
water. Another characteristic feature of the Costa Brava is 
the small coves, called Calas, or hidden beaches, surround-
ed by vegetation, due to the erosion of the sea on the cliffs.

Portbou, the town chosen as intervention place for this the-
sis, is located near two natural parks; Paratge Natural d’In-
terès Nacional de l’Albera and Cap de Creus Natural Park, 
the latter considered as one of the most singular of the Ibe-
rian Peninsula.
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Alberto Burri
“Cretto”
1978 

Fluorite Mineral
picture

Salvador Dalí
“Cadaqués seen from the 

Tower of Les Creus” 
1923

Salvador Dalí
Dali’s house  

1952

Salvador Dalí
Dalí Theatre-Museum

1974

Joan Miro
“Prades, the Village”

1917

Pablo Picasso
“The Port at Cadaques” 

1910

Rocks and mountainsPablo Picasso
“The Port at Cadaques” 

1910

Flora
Inside the sea

Sea
Dron picture 

NATUREARCHITECTURE ART

Image 1.6
Relations between architecture, art, nature in region of Costa Brava.
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The uniqueness and surreal landscapes of sites such as 
Cape Creus have been used as source of inspiration for 
many writers and artists. The great masturbator, by Salva-
dor Dalí, is thought to be inspired on a rock of Cullare Creek, 
just as most of his surreal paintings have atmospheres 
similar to those of the rocky landscapes of the Brava coast-
line. Same happened with Joan Miró, also considered one 
of the highest representatives of surrealism. In paintings 
such as Prades, el Poble, Miró start expressing its idyllic 
conception of his homeland (Catalonia), where -he said- he 
could not “conceive of the wrongdoings of mankind.”  It was 
on his family’s farm in Montroig that Miró started painting 
his first examples of Surrealist visions. 

Portraying the rough and rugged landscape that character-
izes much of this coastal zone, combined with the archi-
tecture of such towns like Cadaques, was ideal inspiration 
for artists such as Picasso and Dali. While the cubist artist 
got to draw Cadaques in few occasions, It could be said 
that Dali Practically lived most of his life within these land-
scapes. Púbol, Portlligat and Figueres, these three localities 
explain the trajectory of this artist for he was completely 
linked to its territory. These Catalan towns and cities de-
fine the elements that make up the Dalinian universe: its 
museums, landscape, light, architecture, orography, and 
everything essential for understanding the work and the life 
of Salvador Dalí.

Eugenio d’Ors, J. V. Foix, Josep Maria de Sagarra and Jo-
sep Pla also fell under the influence of the fascination of the 
Cape mineral landscape, populated by fantastic forms due 
to the erosion of the sea and the wind.

The landscape of Costa Brava has also inspired musi-
cians and authors, works such as: Jorge Alfredo Sarraute 
Sánchez: The Faroner of Cap de Creus (‘El Farero de Cabo 
de Creus’, 1989), Per percussion (‘Music para coro’): Cap 
de Creus (sardana), Manel Rius: Cap de Creus (sardana), 
Dacosta: Cap de Creus (popular).

Its nature is so powerful and appealing that it has permeat-
ed all artistic circles, serving as inspiration and background 
for a great variety of independent and international films. 
Being Architecture one of the arts, it has not escaped the in-
fluence of its various natural landscapes and activities, nei-
ther it cannot be restricted its possibility of artistic creation.
Even within the Costa Brava, there are differences of land-

Image 1.7
Street od Cadaqués. Picture.
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scape type, so pronounced, that what was suitable for a 
certain place, would be counterproductive or anomalous at 
a very short distance. It could be convenient suggesting the 
handiness of assessing the essential differences that exist 
along the Costa Brava. By way of example and to simplify, 
it is easy to verify the different qualities between the urban 
landscapes of Cadaqués, of Calella de Palafrugell and Tos-
sa de Mar, just as the environmental differences between 
Cadaqués and Port-Lullgat. From this consideration, we 
could deduce the variety of experiences within the rich mo-
saic of this region.

The Costa Brava, previously centre of the surrealism, is 
once again a worldwide reference as a result of the power 
of innovation and the genius of El Bulli cuisine. Chefs like 
Ferran Adria and the Roca brothers have not only influenced 
the Catalan cooks, but also the Spaniards and Europeans. El 
Bulli decided to reinvent itself with theBullifoundation, which 
will materialize in 2017 and will aim to perpetrate the legacy 
of Ferran Adrià. The outcrop of La Masia -which coincident-
ly has also greenhouses as fundamental part of the pro-
ject-, the creative laboratory of the Roca brothers in Girona, 
also contributes to sustaining the leadership in technologi-
cal innovation in the art of cooking.

The region of the Empordà combines the essence of Med-
iterranean cuisine in its fires thanks to its climate and loca-
tion. It contains all the necessary ingredients: sea (fish and 
seafood), high mountain (meats, cheeses, and wild prod-
ucts), field (fruits and agricultural products), vegetables, 
above all, its leitmotiv: “eat well or not eat”. The creativity 
and innovation of this kitchen, with Ferran Adrià as the best 
exponent, have become a benchmark of universal cuisine. 
The province of Girona is nowadays well known for having 
thirteen restaurants that total 17 Michelin stars.

Throughout the year a considerable number of gastronom-
ic campaigns are organized in the region. In Blanes, for ex-
ample, during June and July, gastronomic samples of the 
delicious “Suquet” of fish are celebrated. In Tossa de Mar 
is carried out in July a campaign in honor of the noodles to 
the casserole. Palamós honors its dishes with prawns dur-
ing May and July. Moreover, the restaurants of Palafrugell 
are busy between January and March to prepare delicious 
dishes with the sea urchin as protagonist. 

In the high-quality cuisine, the rules of the game changed 
Image 1.8
Entrance to El Bulli restaurant. Picture.
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irreversibly with elBulli. Not only to rethink the way in which 
we worked with ingredients and techniques in favour of 
sensory experiences that appealed to interpretation and 
even imagination, but to translate the course of their work 
into new sources of knowledge, creativity, and innovation. 
This was the result of the creation of thebullifoundation.
 
elBullifoundation plans to move its activities to Roses, to 
the headquarters where the restaurant works, changing 
the name to elBulli1846, there will be dedicated to “preserve 
and communicate the legacy” of the restaurant, in addition 
to hosting a new project, elBulli DNA , “An observatory of 
creativity”, where they will study and disseminate informa-
tion on the internet about how the creative process works. 

This area´s cuisine is not the result of chance for it is not 
only the recent invention product of the success, the inge-
nuity and the capacity of innovation of contemporary per-
sonages, but it has a past, and very powerful. It contains an 
Iberian, Phoenician, Greek, Roman, and French legacy. Cat-
alan cuisine is heir to all Mediterranean cuisines. A perfect 
place to project a new culinary centre.

Image 2.1
Portbou train station. Picture.

Image 2.0
El Bulli dishes. Pictures.

Image 1.9
Catalan innovators. Diagram.

WELCOME TO
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N Image 2.2 
Portbou Axonometric View
Scale W/E
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Image 2.3 
Portbou Plan

Scale W/E

N

Portbou grew up in a sheltered cove when in 1878 the in-
ternational railway station, now a building of significant 
presence, turned it into a place of obligatory stop. For many 
years the town was passage of exiles to the north, fleeing 
from the Civil War in 1939, and to the south, escaping Nazi 
persecution, just as the German philosopher Walter Benja-
min (1892-1940. 
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“Memory is not an instrument for exploring the past but its 
theatre. It is the medium of past experience, as the ground is the 
medium in which dead cities lie interred.”  

WALTER BENJAMIN

Image 2.4 
Section
Scale 1:500

Image 2.4
Walter Banjamin portrait.
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The Passagenwerk (passatges) was an unfinished project 
of Jewish philosopher and writer Walter Benjamin. Written 
between 1927 and 1940, it consisted on a vast collection 
of texts on the city life of Paris in the 19th century, writings 
especially concerned with Paris’ iron-and-glass covered 
“arcades,” known in French as passages couverts. 

These Parisian arcades -with clear resemblance to green-
house constructive systems- began to be built around the 
beginning of the nineteenth century. Benjamin linked them 
to the city’s unique street life and saw them as providing 
one of the habitats of the Flâneur (i.e., strolling in a locale to 
experience it), being a project that grew increasingly ambi-
tious in scope until he perceived it as representing his most 
significant creative accomplishment.

Since 1933, Walter Benjamin was on the run from the Na-
zis. He settled for years in Paris, but in 1939 after the Ger-
man invasion of Poland, he was imprisoned in a French 
prison camp. Shortly after his release, the Germans invaded 
France, forcing Benjamin to escape to neutral Spain as stop 
on his way to the United States. In Spain, he and a group of 
refugees were arrested and brought to Portbou. Here, the 
group was told they would be brought back to France and 
shortly after, the French would extradite them to Germany. 
For Benjamin, this was unacceptable, forcing him to com-
mit suicide. 

He was buried in the cemetery in Portbou. Now people from 
all over the world visit Portbou because of the monument 
‘Passatges’ - a name that refers to the unfinished work 
‘Passagenwerk’ - which the sculptor Dani Karavan made 
next to the cemetery, where you can also visit his grave.

This monument commemorates Walter Benjamin and is a 
great monument, precisely because it is not monumental. It 
is an invitation to enjoy the landscape, and find the wind, to 
rethink the pain that every culture carries with it.

Image 2.5
Walter Banjamin memory monument designed by Dani Karavan. Picture.

Image 2.7
Walter Banjamin memory monument designed by Dani Karavan. Inside 
view.

Image 2.6
Passage de l’Opéra, IXe arrondissement, Paris 1909. Picture.
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TWO FACES OF PORTBOU, PROBLEM OF ABANDONED VILLAGE 

“ G H O S T  V I L L A G E ”  P O R T B O U
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Since the 1990s, with the beginning of what was going to 
be later the European Union, its implementation through 
regulations and treaties, customs, borders, passports, and 
the width of the rails have been lost. Portbou, a typical bor-
der town between France and Spain has thus entered a 
depressive loop, of which, I fear, it will be difficult to leave. 
The passport control booths are covered with graffiti. More-
over, the businesses that formerly solemnized the estraper-
lo could be declared in danger of collapse. It happens the 
same with the stately houses of the walk of the Sardana, to 
the edge of the sea for they resent a decrepit and ghostly 
aspect.

The only thing that remains the same is the nature; the 
mountains, the sea, the wind and the fire are still the same 
telluric forces, but the scenery that surrounds them has 
changed completely. For those who lived all their life in the 

humble town, once converted into a great bazaar of the 
tourist, they can only regret the vulgarity of a territory, as 
many others, incapable of reinventing itself in the economic 
(tobacco, alcohol, and fuel as a lifeline), educational (Cata-
lan, integrative and secular) and cultural. 

At this point, the citizens of Portbou can only cling to the 
postmodern invented tomb of Walter Benjamin, to which 
groups of intellectuals come to pay homage, solemnly con-
verted (through commemorative plates, seminars, confer-
ences, exhibitions, monuments, filming or walks) in santo 
and patron of a prepotent pan-European cultural papalism.
As explains the mayor of Portbou, Antoni Vega, “We (Port-
bou) are a cul de sac of the territory, and we want to stop 
being the periphery of the country. That is why we are trying 
to start cross-border partnerships that allow us to create a 
cultural and municipal collaboration to promote common 
interests,”. 

Image 2.8, 2.9, 3.0 and 3.1
Problematic places in Portbou. Pictures.p. 25
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However, Portbou owes its popularity to its train station, key 
to communications between Spain and the rest of Europe. 
The waiting time due to the change of track width between 
the two countries has allowed many passengers to take a 
pleasant walk around this town, finding a hospital popula-
tion, quiet and of great natural beauty.

Times have changed, but hospitality is still evident in Port-
bou: along the beach promenade cafes, and restaurants 
attract many tourists during the day.

However, Portbou is not just for the day visitor. If one plans 
a longer stay away from popular tourist areas, Portbou 
should be considered a good choice. The particular situa-
tion of the village is based on its location in a valley, which 
has slowed over construction. Thus, Portbou remains small 
and surrounded by nature.

On the beach, one can see the classic Catalan boats, for-
merly used for fishing, that today are used as rides manned 
by the “veraneantes”. With these boats, tourists can easi-
ly reach countless coves (small and beautiful inlets of the 
coast) characteristic of this coast, which is also, although 
with more difficulty, accessible by foot.

Image 3.2, 3.3, 3.4 and 3.5
Nature beauty in Portbou. Pictures.
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N Image 3.6 
Problematic places in Portbou
Portbou Axonometric View
Scale W/E
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Most of the towns that have lost its once former glory have 
an amount of vacant and unused land. This is peculiarly 
true along border towns of Europe. Nonetheless, these dis-
parities in the spatial continuity of towns such as Portbou, 
neglected, underused and deterioration, provide excellent 
possibilities for their contexts.

Urban Voids, whether abandoned areas, infrastructure 
residue or non-developed areas, were historically seen as 
negative, ideal areas, ripe for improvement and reclama-
tion. However, instead of considering them “left-overs,” one 
might see those spaces as a natural and necessary condi-
tion for a healthy town. The interventions proposed for this 
thesis are situated in voids originated from the decay suf-
fered by the town, either because of industrial restructura-
tion or the collapse of border policies and services.

In the more general sense, the interventions intents to oc-
cupy areas that are embedded in the consolidated town 
center, whose use may be decisive for revitalization strat-
egies. Using strong architectural interventions and imple-
menting new and productive uses, attention can be brought 
upon these residual spaces, inviting participation and thus 
developing and transforming the town.

The result of the decay of Portbou is the emergence of are-
as and buildings empty of use. These spaces, mainly blind 
facades, abandoned buildings and viewpoints in a state of 
decay are ideal places for proposing the Experimental cu-
linary center, the student restaurant and the Greenhouse 
exhibition space, all of them part of a comprehensive reha-
bilitation project for the town.
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NImage 3.7
 Problematic places in Portbou

Portbou Floor Plan
Scale W/E

Thanks to the small size of Portbou, the six proposed inter-
ventions -although separated from each other- act as one 
single comprehensive project for the town. The school´s 
garden -located outside the town- is only 5-minute walk 
from the student´s restaurant.
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“Who loves a garden loves a greenhouse too.”

WILLIAM COWPER

Image 3.8
Royal Greenhouses of Laeken. Picture.
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1 
M E D IT E R R A N E A N  G R E E N H O U S E  A N D  S H A D E H O U S E

Image 3.9
Greenhouse of Maresme, Spain. Picture.

“Are not living against nature, they who convert a rose in winter”

SENECA 
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It  of interest to consider the reasons that explain the rapid 
growth of the use of greenhouses in a region (the Mediter-
ranean area), which until 1990 had practically not used this 
extended technique so common in other regions of Europe.

The first and most important reason was the arrival in the 
market of plastic materials, which after being tested in dif-
ferent climates proved to be ideal for the socioeconomic 
and climatic conditions of the Mediterranean, whose prop-
erties can be adjusted and even created according to the 
specific characteristics of each place. The second reason 
is that the climate of the Mediterranean region seems to be 
predominantly appropriate to benefit from protected culti-
vation techniques. 

Usually, the horticulturist tries, through its greenhouse, to 
modify the local climate to better satisfy the needs of its 
crops in any season of the year. In winter, the greenhouse 
effect is the first justification for protection structures: 
during a period that can last from a few weeks to a few 
months, the nocturnal temperature limits the cultivation of 
plants that require heat, interrupts the production, and de-
creases the quality.

In summer, the role of the greenhouse is more complex: 
although the protection significantly reduces the incident 
radiation, which can often be excessive (shade effect), the 
temperature of the greenhouse can be maintained with 
difficulty within the limits acceptable by the cultivation: this 
is currently one of the most serious problems of the tech-
nique.

The greenhouse called Mediterranean is one of the warm or 
temperate regions, characterized by having a plastic cover 
and that usually does not have to heat, or only for emer-
gency situations. It is called Mediterranean to differentiate 
it from the original greenhouse of the coolest European re-
gions. The latter has a glass cover and have to heat.

The main role of greenhouses in the Mediterranean region 
varies with the climate; is to improve the temperature con-
ditions necessary to produce out of season (it is intended 
to intensify production by extending the period of intensive 
cultivation), or to allow better use of available water.

In the Mediterranean region, the term greenhouse is practi-
cally synonymous with cultivation under plastic. While sim-

Image 4.0 and 4.1
Cactus plantation in Esclanyà, Girona. Pictures.
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Image 0.7
The Umbracle in the Ciutadella Park, Spain, Barcelona
Image 4.2 and 4.3
Greenhouse in park Ciutadella. Spain, Barcelona. Pictures

ple coats or quilting are not always plastic, greenhouses are 
covered almost exclusively with this material.

The availability of plastics and the low cost of the structure 
(generally made of wood) have contributed significantly to 
the rapid development of greenhouses in the Mediterrane-
an region. In the 25 years of existence of protected cultiva-
tion, the surface of greenhouses has grown in more than 
2,000 hectares per year. Glass greenhouses are losing spe-
cific weight and only continue, with few exceptions, in the 
South of France, close to the area of Portbou, and in the 
North of Italy.

The concentration of rainfall in the cold season is the only 
criteria unanimously recognized by climatologist as a char-
acteristic feature of the Mediterranean climate. Considering 
that irrigation is the only means of satisfying the water re-
quirements of the protected crop, this climatic characteris-
tic is a brake on the development of the protected crop in 
the region, since on the one hand rain is an added difficulty 
to the use of coats during the cold season of the year and 
on the contrary the scarcity of water in summer necessar-
ily corresponds with the high insolation that causes almost 
uncontrollable temperature increases inside the green-
houses.

Regarding greenhouses, we can find two different typolo-
gies, those for production purposes and those for expos-
itive purposes. The first category responds to all those 
ephemeral and generic greenhouses located in rural areas, 
generally build with simple wood or metal structures, and 
covered with plastic. The second category refers more to 
an urban kind of greenhouse, those structures such as the 
greenhouse of park La Citadella or the The Umbracle in the 
Pedralbes Park of Barcelona; building structures that tent 
to be part of larger urban complexes for fairs and royalty, 
having, therefore, a bigger budget and consequently hav-
ing materials such as glass and ornamental details such as 
those in the pictures.

While rural greenhouses play a purely utilitarian purpose, 
their urban counterparts have always been characterized 
by their handcraft mastership and their power to recreate 
ideal atmospheres. In the Ciutadella Park, for example, 
there is a place where people can stroll, without leaving 
Barcelona, between plants that usually grow in tropical or 
subtropical forests. It is The shadow, a building with 128 
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years of history where plants from twenty countries in four 
continents can be seen. Entering and sitting in one of the 
cast iron banks permits people to move away from the bus-
tle of the city into an entirely different microclimate, into a 
tropical environment filled with nature that otherwise would 
be impossible to experience. 

When Josep Fontserè designed the public park that had to 
recover for the city the space that occupied, for almost a 
century and a half, the military citadel erected by Philip V 
to control Barcelona, he foresaw a scientific and museum 
program that included various buildings. Not everything 
that was initially projected was made, but some buildings 
did come to be built, such is the case of the Martorell Mu-
seum of Geology, The Greenhouse and the L’umbracle (the 
shadow), all three of them located on the side of Picasso’s 
park walk.

The building of the greenhouse dates from 1883-1887 
and was built on the occasion of the Universal Exhibition 
of 1888 by the architect Josep Amargós i Samaranch. The 
building is formed by three longitudinal spaces (two lateral 
and one central higher space) of vertical structures formed 
by large solid pillars of ceramic work, and glass and metal 
structures to cover them. While in the two lateral structures 
the building is completely enclosed by windows and walls, 
the central space of the greenhouse is completely open to 
the park, creating two different types of atmospheres within 
the building.

The shadow was built during the same years by Amargós 
from a project by Josep Fontserè. Shortly after, however, in 
the face of the Universal Exhibition, which had the Ciutadel-
la park as the central enclosure, it was renovated to make 

Image 4.4
The Umbracle in Ciutadella Park, Barcelona. Arch. Josep Fontserè.
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Image 4.5
The Umbracle in Ciutadella Park, Barcelona. Josep Fontserè. Detail 
Picture.

Image 4.6
The Umbracle in Ciutadella Park, Barcelona. Josep Fontserè. Elevation.

it a party and conference room. After the event, the same 
Josep Amargós, then under the guidance of Elies Rogent, 
gave him the original appearance and functions.

According to the dictionary, the shade is “a place arranged 
so that, by taking the air, protect the plants that are put in 
the sun’s rays”. Moreover, this is precisely what this instal-
lation is; a space where a large number of plants grow in 
habitats of tropical and subtropical forests and where they 
enjoy the shade that the vault cast on them with its cross 
wooden slats. This wooden envelope simulates the shade 
created by the tall trees of the tropical forests. All this gen-
erates a play of light and shadows that manage to recreate 
the conditions of the forests where planted species grow. 
The latter helps not only the plants to grow healthy but also 
influence the perception of the people inside the building. 
An entirely new atmosphere is created in the interior, a place 
that far from the noise of the city, invites the spectator to 
relax and enjoy nature differently. L’umbracle has, therefore, 
a romantic and special atmosphere for plants and humans 
alike.  

Shade structures can also be found outside greenhouses 
and, still speaking within the realm of parks in Barcelona, we 
can find another interesting umbracle, this time designed 
by the famous Catalan architect Antoni Gaudí. In one of the 
stateliest gardens of the city: those of the Royal Palace of 
Pedralbes, the visitor is transported to a time when serenity 
and majesty were determining elements of the landscape. 
Found in a very leafy corner of the park is Gaudi´s umbrá-
cle. Made with irons of parabolic form and covered with 
creepers instead of glass and wooden slats, this structure 
creates a romantic atmosphere for those who enter. In the 
interior of this structure -although not as controlled as the 
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Image 4.7 and 4.8
The Umbracle in Pedralbes Park, Barcelona. Antoni Gaudí. Picture.

microclimate within the Citadella´s shadehouse- a calm 
and fresh atmosphere can be enjoyed even during summer 
days, for the openness of the structure allows wind to pass 
through, while the natural envelope of creepers avoids the 
sun to enter it. When there is heat, the temperature inside 
drops about 5-6 degrees and the smell the plants flood the 
space while the city noise is reduced to its minimum.

The best attribute of the umbrácle is its ability to disappear 
within the nature. People who come here to read and relax, 
trying to avoid the noise of the bustling city, can barely dis-
tinguish the line between architecture and nature, for its en-
velope is nature´s manipulation at is finest (and simplest).

Even though the structure is as simple as it can be, Gaudi´s 
trademark can easily be distinguished in it. The parabol-
ic skeleton designed for the shadehouse was a recurrent 
structural form used by the architect in the vast majority of 
his works. 

In short, the atmosphere created by architectures such as 
urban greenhouses or shadehouses, independently from 
their form, size or budget, are ideal for concentration and 
enjoying nature. They are perfect resting places where 
people and plants share an idyllic atmosphere and climate.   
Furthermore, their unique architecture within the urban 
realm help these buildings to stand out above the urban 
fabric, and therefore constituting a meeting point or place 
of interest within cities and towns.
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Image 4.9
A Garden for Fantasy. Shaan Patel.
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According to the description by Pliny the Elder- roman au-
thor, naturalist and natural philosopher- the idea of growing 
plants in environmentally controlled areas have started in 
Roman times. Roman emperor Tiberius wanted to eat cu-
cumbers every day. Consequently, their gardeners began 
to use artificial greenhouse-like methods, to produce every 
day of the year. For these crops they used carts with the 
plants with earth inside and, during the day they put it on the 
sun, while during the night they kept them in warm rooms. 
Therefore, they achieved similar effects to the greenhouse, 
and the plants were under complete control throughout all 
the year.

In the 13th century, greenhouses were built in Italy to house 
the exotic plants that explorers brought back from the trop-
ics. They were originally called giardini botanici (botanical 
gardens).

Greenhouses in which the temperature could be manually 
manipulated first appeared in 15th century in Korea. The 
15th century treatise, the Sanga Yorok, contains descrip-
tions of greenhouses designed to regulate the temperature 
and humidity requirements of plants and crops. One of the 
earliest records of the Joseon Dynasty in 1438 confirms 
growing mandarin orange trees in a traditional Korean 
greenhouse during the winter and installing heating sys-
tems.

The concept of greenhouses also appeared in the Nether-
lands and then England in the 17th century, along with the 
plants. Some of these early attempts required enormous 
amounts of work to close up at night or to prepare for win-
ter. It seems these early greenhouses had serious problems 
with providing adequate and balanced heat. 

The French botanist Charles Lucien Bonaparte is often 
credited with building the first practical modern greenhouse 
in Leiden, Holland, during the 1800s to grow medicinal trop-
ical plants. Originally only on the estates of the wealthy peo-
ple, the growth of the science of botany caused greenhous-
es to spread to the universities. The French called their first 
greenhouses orangeries, since they were used to protect 
orange trees from freezing. As pineapples became popular, 
pineries, or pineapple pits, were built.

Experimentation with the design of greenhouses continued 
during the 17th century in Europe, as technology produced 

better glass as well as construction techniques improved. 
The greenhouse at the Palace of Versailles was an exam-
ple of their size and elaborateness; it was more than 150 
metres (490 ft) long, 13 metres (43 ft) wide, and 14 metres 
(46 ft) high.

The golden era of the greenhouse was in England during 
the Victorian era, where the largest glasshouses were con-
structed, as the wealthy upper class and aspiring botanists 
competed to build the most decorative buildings. A good 
example of this trend is the pioneering Kew Gardens. Jo-
seph Paxton, who had experimented with glass and iron in 
the creation of large greenhouses as the head gardener at 
Chatsworth, in Derbyshire, designed and built The Crystal 
Palace in London, constructed for both horticultural and 
non-horticultural exhibition.

Other large greenhouses built in the 19th century included 
the New York Crystal Palace, Munich’s Glaspalast and the 
Royal Greenhouses of Laeken (1874–1895) for King Leop-
old II of Belgium.

The Universal Exhibitions, among other things, served to 
publicize the new architectural materials. The different 
states organized these events, and in them they showed 
their advances in science and technique. They housed ele-

Image 5.0
Decimus Burton Palm House, Richard Turner, 1848. Picture
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ments that required large spaces for their exhibition, so for 
their construction many of these new advanced technical 
means were used, looking for the maximum functionality.

The main changes in architecture, driven by the advances 
of the industrial revolution, are mainly based on new build-
ing materials, iron, rolled steel, reinforced concrete or glass. 
With these materials, the functional spaces needed by the 
new capitalist and industrial society could be built.

In Spain these iron structures began to be used in railway 
stations, as in the case of the Estación de Atocha, in Ma-
drid, by Alberto Palacio (now containing an incredible interi-
or garden filled with palms and vegetation from all over the 
world) or following the example of the great exhibitions, the 
Palacio de Cristal del Retiro.

Ricardo Velásquez Bosco -inspired by the London Crystal 
Palace built in 1851 on the occasion of the first Great Uni-
versal Exhibition- was the architect in charge of designing 
this thin and incredibly elegant metallic structure. It took 
five months for the construction of this Glass Pavilion in 
park el Retiro.  The building was raised as a greenhouse to 
house the sample of exotic plants brought to the General 
Exposition of the Philippines -still a Spanish colony by that 
time-  held in Madrid in 1887.  In the central room, a pylon 
had been built for the aquatic plants of the exhibition while 
the side aisles, with 14.61 meters of elevation, guarded the 
lower species.

Its forged metal structure is completely covered with glass 
plates, creating a transparent architectural space and be-
coming a clear example of what was the beginning of the 
iron architecture in Spain and the introduction of prefabri-
cated elements in the construction process. It is also said 
that the crystal palace was the first time in Spain that iron 
and glass were used in a non-industrial building.

The atmosphere in the interior of the building was soon 
recognized as perfect for a great variety of events and exhi-
bitions. Not only its big interior space could accommodate 
many people, but also the building´s close relationship with 
the nature was unique, for the surrounding vegetation was 
ultimately what defined the border and (perceptual) limit of 
this crystal palace. Furthermore, thanks to its majestic cov-
er, of classic taste and Greek style, the building was even 
chosen as the setting in which Manuel Azaña was elected 

Image 5.1
Crystal Palace Madrid, Spain. Picture.
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President of the Republic in 1936.

 The incredible amount of light and the interior climate of 
the crystal palace have since then been used for a vast 
number of different artistic events. While direct sunlight 
could be harmful to typical oleo paintings, contemporary 
art exhibitions seem to work perfectly in this crystal atmos-
phere. Finally, since 1990, the Palacio de Cristal del Retiro 
become one of the venues of the Reina Sofía Museum of 
Contemporary Art, being, therefore, the setting for some of 
the most important art exhibition in Spain.  

The Exhibition that since the 90´s have been organized in the 
Crystal Palace have presented their contemporary works 
within a well-conserved architectural context and intense 
presence of its surrounding vegetation, a fusion destined 
to produce an image of fantasy, melancholy, and unreality 
in the visitors. Architectural spaces as transparent as this 
one are completely co-dependent from external phenome-
na, making them spaces that are constantly changing with 
time and light, therefore creating a wider range of experi-
ences than normal buildings do. Light and nature are, utter-
ly, one of its most valuable materials.

Although references such as those exposed in this chap-
ter are -architecturally speaking- the most interesting and 
influential, they are by far the least representative of the 
contemporary use of greenhouses. Intensive land use for 
agricultural purposes has been growing significantly both 
worldwide and in the Mediterranean region.

Image 5.2
Crystal Palace Madrid, Spain. Floor Plan. 

Image 5.3
Crystal Palace Madrid, Spain. Elevation.

Image 5.4
Crystal Palace Madrid, Spain . Picture.
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I N T E R I O R  M I C R O C L I M AT E

“Transformation-it’s in our nature”

  YHA EDEN PROJECT

Image 5.5
Eden Project. Cornwall, England. Nicolas Grimshaw. Picture.
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In the 20th century, the geodesic dome was added to the 
many types of greenhouses. Notable examples are the 
Eden Project, in Cornwall, The Rodale Institute in Pennsyl-
vania, the Climatron at the Missouri Botanical Garden, and 
the Toyota Motor Manufacturing in Kentucky.

In the case of the Eden Project, designed by Grimshaw Ar-
chitects, the two Biome buildings - the Rainforest Biome 
and the Mediterranean Biome - each consist of several 
domes joined together in which perfectly controlled micro-
climates are produced. The dome design acts a biological 
response to the project´s needs but forged in materials that 
allow the Eden project to explore the cultivation of plants in 
a way never before attempted.

The transparent ‘windows’ in each hexagon and penta-
gon that made up each of the domes are made of ethyl-
ene tetra¬fluoroethylene copolymer (ETFE), a material de-
signed for the project. Each window has three layers of this 
incredible stuff, inflated to create a two-meter-deep pillow. 
Although our ETFE windows are very light (less than 1% of 
the equal area of glass), they are strong enough to take the 
weight of a car.  

Another factor that defined this project as a cutting age ar-
chitecture is the pioneer super-insulation process to keep 
the plants warm in the Biomes. The hexagonal cushions on 
the steel structure trap air between two layers of ethylene 
tetrafluoroethylene which act as a thermal blanket.

Image 5.6
Eden Project. Cornwall, England. Nicolas Grimshaw. Detail of ventilation. Picture.

Image 5.7
Greenhouse disturbances. Diagram.
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 Either way the interior microclimate created by the green-
houses can be controlled in many ways: from the simple 
choice of a place exposed to the sun and protected from 
the wind by the use of air conditioning units, sometimes 
equipped with artificial lighting, or sometimes extremely 
complex systems. The choice of the degree of environ-
mental control is obviously limited by the level of capital 
investment and the operating costs that the user is willing 
to assume. 

Thomas Heatherwick, as another example, has just com-
pleted work on two beautiful curved glass houses for gin 
company Bombay Sapphire in Hampshire, England. The 
two sculptural structures will not only operate as distiller-
ies but will also help to heat the existing buildings by using 
warm air created during the distilling process. These hot-
houses will be used to grow tropical plants and botanical 
specimens used in creating the Bombay Sapphire gin - a 
restorative gesture that makes the gin business more sus-
tainable.

The glass houses feature metal strips separating out to 
form complete forms that touch the surface of the River 
Test. The structures harvest heat during the distillation pro-
cess and carry it out through openings in the red-brick walls 
of the neighboring buildings, ensuring that little energy is 
wasted. 

One greenhouse is dedicated to growing tropical plants, 
and the other to Mediterranean species – together provid-
ing growing areas for the main botanical ingredients used in 
creating Bombay Sapphire gin. The two glasshouses were 
built so that the company can house all 10 of the Bombay 
Sapphire botanicals. The reason for having two of them is 
because those botanicals come from all over the world, so 
the plants have different conditions that they need to sur-
vive. Various microclimates are therefore used to gener-
ate an ideal atmosphere and production chain within the 
building. Furthermore, the air from the greenhouse purifies 
the office space and situates workers in close relation with 
nature. 

Amazons Seattle’s headquarters is another perfect ref-
erence for a building with its micro climate. Under the 
pressure of designing a building for nature, the NBBJ firm 
thought that “Just bringing plants into the office was not 
going to cut it.”  Their question was, how to do it in a signif-

Image 5.8, 5.9 and 6.0
Greenhouse Thomas Hetherwick. Hampshire, England. Pictures and 
Diagram.
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icant way, and so, they projected a plant-rich environment 
that evolved from the typical greenhouse.

The generative idea is that a plant-rich environment has 
many positive qualities that are not often found in a typical 
office setting. While the form of the building will be visually 
reminiscent of a greenhouse or conservatory, plant material 
was selected for their ability to co-exist in a microclimate 
that also suits people. 

To achieve this, the domes, made of glass panels on a 
steel frame, create enclosed biospheres that combine 
work and nature. The latter created a challenge, though, 
because plants and humans like different things. Plants 
thrive in warm, muggy environments while Humans do not. 
The domes, therefore, remain a pleasant 72 degrees with 
60 percent humidity during the day, while at night they are 
more plant-friendly 55 degrees with 85 percent humidity.

Image 6.2
Amazon’s Biosphere Headquarters by NBBJ. Seattle, United States. Section.

Image 6.1
Amazon’s Biosphere Headquarters. Seattle, United States. Floor Plan.

Image 6.5
Amazon’s Biosphere Headquarters. Seattle, United States. Elevation.

Image 6.4
Amazon’s Biosphere Headquarters. Seattle, United States. Picture.

Image 6.3
Amazon’s Biosphere Headquarters. Seattle, United States. Top view.
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G R E E N H O U S E S  O F  A L M E R I A ,  S P A I N

4 
EXAMPLES OF VERNACULAR AGRICULTURE WITHOUT AUTHOR

Image 6.6
Greenhouses, Almira Peninsula, Spain, 2010. Picture.
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Whenever the man has raised the problem of its four walls, 
he has solved it with the materials he had at hand, using his 
wits in front of the elements and obeying a natural basic 
taste for functionality. All this, nuanced by other accidents, 
constitute the elements that give shape to what we call ar-
chitecture of each country. Therefore, whenever this natural 
law is fulfilled, we can speak of a popular constructive type 
corresponding to all inhabited land and therefore, finally, we 
can consider the subject that occupies us, vernacular archi-
tecture, and greenhouses.

The area of greenhouses in the Mediterranean area has 
gone from 68,000 ha at the end of the 80’s to about 130,000 
ha at present, this is a third of the world. In the province of 
Almeria there is the largest concentration of the Mediterra-
nean coast, approximately 25,000 ha. In Catalonia, on the 
other side, the area under greenhouse represents 6% of the 
total of vegetable crops and 59% of the ornamental crops, 
of which most of the holdings are below 5 ha, mainly deal-
ing with family farms. The size of the land and the type of 
business have therefore influence in what we understand 
as Mediterranean greenhouses.

These buildings are characterized by low-cost structures 
due to a lower capacity of producer investment. In these 
lo-fi structures, different materials are used according to 
the availability of the zone and the expertise of local people. 
Examples of these constructions are wood protections or 
parral greenhouses. For this type of architecture, aesthet-
ics, and beauty relay far behind in the business agenda, 
creating, therefore, improvised structures when needed, or 
a generic construction technique when easier. The idea of 
authorship or design is entirely irrelevant. Maximizing pro-
duction and rentability tent to be the one and only criteria.

 The increasing number of greenhouses in areas such 
as Almeria has turned these buildings into the soul of the 
landscape, hoarding any available free space and therefore 
defining it. There are those who describe agriculture under 
plastic as a brutal attack on the landscape as well as carry-
ing serious risks of contamination of a residual type (plas-
tics, plants, packaging ...) not justifying, according to them, 
the creation of this vast number of greenhouses.

In contrast to this more traditional greenhouse, there is a 
more industrial type of greenhouse with steel structure and 
plastic cover. These buildings, although still constructed 

Image 6.7
Metal structure greenhouse. Almeria, Spain. Picture

Image 6.8
Wooden structure greenhouse. Almeria, Spain. Picture

Image 6.9
Greenhouses of Almeria, Spain. Top view picture.

under a purely utilitarian agenda, tent to have a better tech-
nique and more complex and better-designed structures. 
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Image 7.1
Gotham Greens Farm. New York. Picture.

Image 7.0
Yukiko Suto. Illustration.
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The purpose of this thesis is to show that with both a new 
perspective on architecture for nature and a common 
known way of building, lost and poor spaces in the cities 
and towns have potential to be revitalized with greenhous-
es. These spaces can be triggers for changing the entire 
environment of a given area. 

This type of architecture intends to focus on energy reduc-
tion, making use of nature’s cycles and balancing agrarian 
and urban functions. The purpose of the Urban Greenhouse 
is to act as an answer, a sustainable solution to the cur-
rent issues in cities. Moreover, the Urban agriculture tries 
to overcome negative features related to largescale culti-
vation and to make use of the positive ones. Thus, they are 
designed for spaces in the city, designed to add something 
to improve urban environment.

As said by Jan Wouter Vorderman, the Urban Greenhouse 
goes beyond the common known characteristics of the 
greenhouse by creating situation-dependent solutions as 
answers to the raising issues of today´s cities. These solu-
tions are connecting urban functions and closing loops in 
the populated areas, whether by hydroponic crops on the 
roofs of multi-purpose buildings (such as the Gotham 
Greens project in  Brooklyn) or vertical ecological agricul-
ture characterized by stacking orchards in height (like the 
American Freight Farms).
.
By closing loops on a local scale, urban farming and hy-
droponic plantations reduce the transportation of resourc-
es (water, food, energy). Consequently, financial costs and 
energy costs of transportation are reduced. Secondly, by 
closing loops on the local scale valuable waste (organic, 
water, energy) can efficiently be reused, rather than being 
dumped outside the city. As a result, energy-intensive large-
scale (water) waste purification processes are consequent-
ly avoided. Thirdly, people’s awareness of nature’s material 
(food), water and energy cycles are raised. When domes-
tic waste is taken up by nature in one’s backyard, it may 
positively affect one’s consumption. In conclusion, through 
these urban greenhouses, people have a better connection 
with nature and therefore take care of it in another way.

This type of buildings also acts as connection within city 
functions. Designing an Urban Greenhouse is more than 
just creating an answer to production food demands, is cre-
ating a pleasant environment to live in. As triggers for urban 

Image 7.2
Local Garden. Vancouver.

Image 7.3
Gotham Greens. Brooklyn, New York.

Image 7.4
The globe project “Good food from the roof”
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revitalizing processes, an Urban Greenhouse is a place that 
has the opportunity to cross people from a different back-
ground and with a different daily rhythm. This creates a di-
verse environment in which various functions of the city are 
connected to nature: living, studying, working and eating.

As space is a limiting factor in urban greenhouses, farming 
and growing techniques have also adjusted to these new 
environments. As an example of this we can find the hy-
droponic plantation system, a technique where the use of 
mineral solutions (peat) or inert (perlite, coconut fiber, rock 
wool, etc.) act as substitutes for agricultural land. The roots 
of the plant are a nutrient solution dissolved in the water 
with all the components necessary for its development. It is 
a method widely used in northern Europe, but also Mediter-
ranean countries where the plants can grow easily because 
of its mild weather. As an alternative to traditional cultiva-
tion, it significantly reduces the limitations of plant growth 
related to soil characteristics (much of viruses, bacteria and 
pests come from the ground) and provides nutrition control, 
where the dissolution nutrient (nutrients and water) can be 
designed on demand, according to the needs of the plant. 
The absence of ground (earth) provides, moreover, a con-
siderable lightness (less weight) than traditional crops.

In general, hydroponic methods require less water per unit 
of production (l / kg), with savings between 30 and almost 
50% if the system does recirculate water and fewer chemi-
cal inputs. In contrast, the cost of production is higher, since 
they require completely soluble fertilizer (the most expen-
sive to produce), skilled labour (requires some previous 
training) and a degree of modernization.

Most of the techniques used in crops without soil leachate 
are open systems where the nutrient solutions poured soil 
and pollute. Annually in Mediterranean conditions, the vol-
ume of leach solution can represent up to 3.000m³ / ha, 
where about 50% of the nutrients supplied is lost. This loss, 
both water and nutrients, can be reduced to almost zero 
with recirculation systems. Recirculation in crops without 
soil is collected and reused surplus leachate fertigation es-
tablishing a closed loop, a sustainable environment.

Image 7.5
Gotham Greens. Brooklyn, New York.

Image 7.6
Gotham Greens´s sample of product.

p. 52

ARCHITECTURE CREATED FOR N ATURE.  INNOVATED SYSTEM OF GREENHOUSES AND SH ADEHOUSES.



System - Wick

System - Drip

System - Ebb and flow

System - Water Culture

System - Nutritient film technique

System - Aeroponics
Image 7.8
Yukiko Suto. Illustaration.

Image 7.7
Six different types of hydroponic system. Diagrams.
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Frank Ghery
Ghery Residence
Santa Monica, California, USA 
1978 

FORM / shape FUNCTION NATURE / relation

Josep Fontserè
Umbracle
Barcelona, Spain
1887 

Norman Foster
“The Retreat”
Feock, UK
1963

Foster and Partners
British Museum
London, United Kingdom
2005

César Manrique
Jameos del Agua
Lanzarote, Spain
1968

Antoni Gaudí
Umbracle
Barcelona, Spain
1884

Alison & Peter Smithson
Hexenhaus
Bad Karlshafen, Germany
1986

Junya Ishiami
Extreme Nature
Pavilion Bienale, Venice
2008

Nicolas Grimshaw
The Eden Project
Cornwall, England
2000
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Image 7.9
Greenhouse as a building. Examples. Pictures.
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Greenhouse construction has been involved in various 
fields. Besides agronomy, forestry science, technology and 
horticulture in the traditional sense, the architecture, aes-
thetics, mechanics, steel structure, air conditioning and 
new materials are increasingly involved in the greenhouse 
practice. Technology has been adhering to such princi-
ple and introducing technologies in various fields to make 
greenhouse widely applied to each field without being ex-
clusive to agriculture and forestry.

In recent history, many architects and engineers have come 
to think more strategically about the environmental impli-
cations of building greenhouse-based solutions, especially 
in the domestic realm. While this type of architecture is also 
proliferating in the public and commercial sphere, houses 
tend to offer an ideal testing ground for new ideas. Often 
small and self-contained, houses allow for a unique kind of 
architectural experimentation. Such is the case of Gehry´s 
residence in California or Alison and Peter Smithson’s´ hex-
enhouse.

Moving well beyond the simplistic inclusion of a few green 
materials, architects are increasingly conceiving houses 
and buildings as coherent, holistic systems with extended 
life cycles that must be considered throughout the design 
process. This paper intends to show exemplary projects 
that are remarkable as architecture in which either environ-
mental responsibility is an integral aspect of their design or 
the constructive principles for greenhouses are applied to a 
variety of situations and new uses.  Here sustainability thus 
assumes another dimension beyond its simple pragmatic 
and ethical aspects. 

These next architectural references range from small in-
terventions in old houses, to Biennale pavilions, or the big-
gest covered public space of a country. Their relation to the 
Thesis project therefore not only depends on their form and 
shape but also in the functions they are intended to fulfill 
and their relationship with nature.

Image 8.0
Jameos del Agua. César Manrique. Lanzarote, Spain. Picture.
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“I loved the idea of leaving the house intact... I came up with the idea of building the 
new house around it. We were told there were ghosts in the house... I decided they 
were ghosts of Cubism. The windows... I wanted to make them look like they were 
crawling out of this thing. At night, because this glass is tipped it mirrors the light in... 
So when you’re sitting at this table you see all these cars going by, you see the moon 
in the wrong place... the moon is over there but it reflects here... and you think it’s up 
there and you don’t know where the hell you are...” 

FRANK GEHRY

F R A N K  G H E R Y  -  G H E R Y  R E S I D E N C E

Image 8.1
Ghery Residence. Picture.
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The Gehry Residence is a deconstructive work on a con-
ventional suburban California home, remodeled in several 
phases, over decades, since its first remodeling in 1978. 
The house, a nowadays deconstructivism symbol, is char-
acterized by the use of elements in the form of random 
fragments, pieces that differ from others but combine to 
form a complete structure, creating something that expos-
es a sense of distortion.

As Gehry explains: “Armed with very little money, I decided 
to build a new house around the old one and try to maintain 
a tension between them, making one define the other and 
making the old house feel intact within the new one, from 
the outside and the inside. These were the basic goals ... “

The experimentation of the architect with the new materials 
is very outstanding, as is the new look experienced in a sim-
ple two-story bungalow. This house is not a new house built 
by the architect, but a modification of an existing building, 
changing the shape, the language, adding new materials 
and changing the appearance and interior atmosphere.

Its main idea was, therefore, that of preserving the old 
house, and surrounding it with a new one so that at least 
two different discourses are compatible, that is, to speak 
simultaneously two separate languages. Gehry intended 
to interact sculpturally with the existing object allowing it 
to maintain its identity while making an entirely different 

Image 8.2
Ghery Residence. Floor Plan

Image 8.3
Ghery Residence. Interior view.
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Image 8.4 and 8.5
Ghery Residence. Pictures.

speech. The old house remains complete as a new house 
is built around it.

“Although the house retains a certain minimalist sense, the 
design is charged with expressionism and the sensibility 
is freely understood as an artistic accident.” The palette is 
anti-high tech, in favour of a visual presence that is ordi-
nary, created mainly with “low-tech” technology, “lo-fi”. For 
his house, Gehry, therefore, explored the processes of raw 
building materials to try to give them feeling and spirit. 

For this project, the architect used layers of corrugated 
metal boxes and cubist skylight windows to create a broad-
er sense of space and implied movement in the kitchen and 
dining room. He removed the walls to expose the wooden 
structure, which is the method of construction of the build-
ing.

“The skylights were thought of as separate units, each with 
its own identity. None of the skylights were supposed to be 
connected to each other, any relationship amongst them 
is incidental and accidental. Nothing is consistent.” These 
unusual skylights work similar to how a greenhouse works, 
the glass extends beyond the plane of the walls and into the 
ceiling, allowing, therefore, a greater quantity of sunlight into 
the interior space of the house. 

Gehry externally covered the house with new and unusual 
skin, and he used a wrapping process, a fence assembly 
around the building. For the outer layers, he used corrugat-
ed metal sheets, with new walls that meet at irregular an-
gles and walls that continue beyond the house to partially 
enclose a private patio. Two wired glass cubes form a link 
between the old house and its new coat.

Along Washington Avenue, this large glass cube seems 
momentarily interrupted between the old and the new 
structure of the house, its shape echoes with the lattice 
above. This same cube floods the kitchen space with light 
while maintaining privacy. 

As exposed by Charles Jencks, with the Gehry house it was 
clear that Gehry learned so much from Moore’s methods, 
especially regarding industrial vernacular and spatial dyna-
mism; in the use of available local techniques and aesthet-
ics of the coated vessel. Jencks, therefore, relates Gehry´s 
house with the Californian tradition of “funk” architecture, 
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Image 8.8
Ghery Residence. Elevation.

Image 8.7
Ghery Residence. Axonometry.

Image 8.9
Ghery Residence. Detail Photography.

Image 8.6
Ghery Residence. Section.

the art of self-construction of the wood butchers, “the ver-
nacular, the art of surfers and those whose appreciation for 
the Miesian details was minimum, where creativity was lo-
cally much more appreciated than the brain abstractions of 
modernism.”
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ALYSON AND PETER SMITHSONS -  HEXENHOUSE ,
L AUENFÖRDE ,  GERM ANY,  1984-2003

“The extension tries to satisfy in longing to 
be able to experience the environment and 
the different climatic conditions more in-
tensely from the living room.”

PETER SMITHSON

Image 9.0
Hexenhouse. Alyson and Peter Simthsons. Picture...
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Image 9.1
Hexenhouse. Alyson and Peter Simthsons. Diagram.

Image 9.4
Hexenhouse. Alyson and Peter Simthsons. Axonomoetry.

Image 9.2, 9.3
Hexenhouse. Alyson and Peter Simthsons. Picures.

At the heart of the interventions is a wish to connect the 
buildings more intimately, more directly, with their contrast-
ing landscapes - the meadow and courtyard of the Tecta 
factory, and the wooded slopes of the house. In the first 
intervention, owner and architects wanted to create con-
ditions that allow a greater connection with the outside to 
perceive both the vegetation and the variety of weather. 

A series of additions by Alison and Peter Smithson with a 
new wooden structure glass house was therefore imple-
mented to modify the interior atmosphere of the house, 
giving the interior space a better relationship with nature. 

The work proceeded speculatively, without a final vision for 
either the factory or the house. The result is a gradual trans-
formation of the building and their relation to the landscape, 
not just a series of pragmatic additions. The phrase that 
both Smithson and Bruchhauser used to describe this on-
going process was ‘step-by-step.’ ‘All the changes are initi-
ated by Axel’ says Smithson. ‘They all stem from a problem 
he has identified or an observation he has made.’ 
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JUNYA ISHIGAMI -  “EXTREME NATURE” 
JAPANESE PAVILION BIENNALE VENICE,  2008

“Nature is not a pose, nor is it a selling point; 
it’s about creating conditions that invoke 
naturalness, which in turn awakes all your 
senses.”

JUNYA ISHIGAMI

Image 9.5
Junya Ishigami - “Extreme Nature”.Picture.
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In the Japanese Pavilion, Ishigami designed some extreme-
ly delicate greenhouses with an ephemeral physical pres-
ence that blend into the environment. With precise struc-
tural calculations, so they are just barely able to stand, the 
architect intended to suggest the future possibilities of ar-
chitecture and nature.

Ishigami’s greenhouses are not equipped with air control 
systems, nor are they sealed off from the outside by a bar-
rier for they intended to reduce the feel of an artificial envi-
ronment. “The weakness of the plant barriers results in an 
ambiguous mixing of elements from the internal and ex-
ternal environment. With the help of botanist Hideaki Ohba, 
Ishigami aimed to present a selection of plant life which 
creates a slight disturbance in the landscape of the park.“ 
The pavilion was design based on the height of each plant, 
developing therefore a costume-maid structure for each 
specific group/size of trees. Ishigami therefore created an 
architecture design for nature at its finest. 

Upon entering the interior, the Japanese pavilion appears 
almost empty thus revealing the beauty of the original 
space. The greenhouses which Ishigami have construct-
ed are dispersed amongst the pavilion’s exterior using 
furniture and plants to create the atmosphere of an interi-
or landscape. “The overall architecture of the space is not 
given any definite qualities of a physical object, blurring the 
boundaries between the interior and exterior, making the 
Japanese pavilion appear as if it is an artificial environment 
or an element of topography.” This was Ishigami’s goal; to 
consider both architecture and landscape on the same lev-
el. To merge nature and architecture to the point that the 
two seem almost indistinguishable, where everything inter-
nally and externally exists simultaneously.

Image 9.6
Junya Ishigami - “Extreme Nature”. Floor Plan. 

Image 9.9, 10.0
Junya Ishigami - “Extreme Nature”. Sections. 

Image 9.7, 9.8
Junya Ishigami - “Extreme Nature”. Pictures. 
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F O S T E R  A N D  PA RT N E R S ,  Q U E E N  E L I Z A B E T H  I I  G R E AT 
C O U RT,  B R I T I S H  M U S E U M ,  LO N D O N ,  2 0 0 0

“The courtyard had been a lost space since 
1857. The re-design of the Great Court 
meant that this hidden space could be seen 
again.” 

BRITSIH MUSEUM COMMITEE

Image 10.1
British Museum. Picture.
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Image 10.4
British Museum. Model. Norman Foster Fundation, Madrid. Picture.

Image 10.3
British Museum. Interior view.

Image 10.2
British Museum. Section.

“The design of the Great Court was loosely based on Fos-
ter’s concept for the roof of the Reichstag in Berlin, Germa-
ny. A key aspect of the design was that with every step in 
the Great Court the vista changed and allowed the visitor a 
new view of their surroundings.”

The glazed canopy developed by foster and partners for 
the grand courtyard at the heart of the British Museum pro-
duces a unique microclimate that recreated the Museum’s 
courtyard in the form of a contemporary Great Court. The 
latter is created by a subtle structure that fusions state-of-
the-art engineering and economy of form. Its unique geom-
etry is designed to span the irregular gap between the drum 
of the Reading Room and the courtyard facades, forming 
both the primary structure and the framing for the glazing, 
which is designed to reduce solar gain.

The main idea behind the project was to allow the Great 
Court to be used no matter what the weather, therefore 
covering it with an undulating glazed roof to create its mi-
croclimate. This canopy has no visible supports to detract 
from the restoration of the classical facades around it.

 Although the technology involve for designing and con-
structing the canopy exceeds the one used for building 
greenhouses, the transparency of the roof, the controlled 
ambient, and the microclimate that the new intervention 
imprints in what once was the museum’s courtyard, have 
significant number of functional similarities to those of typ-
ical greenhouses and structures for plantations.  

Thanks to this new space, the British Museum now has 
forty percent more public space than it did two years ago, 
which has solved a host of problems for one of the world’s 
busiest museums. The Great Court creates a range of new 
facilities and activities which will equip the Museum for the 
twenty-first century, activities essential to the museum’s 
ability to welcome its ever-increasing stream of visitors.

Image 10.5
British Museum. Detail - Connection between new roof and existing 
building.
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N O R M A N  F O S T E R  “ T H E  R E T R E AT ” .  F E O C K ,  U K  1 9 6 3

Image 9.5
“The Retreat”, Norman Foster. Model.

“We wanted to ensure that all the interior spaces maintained a 
connection with the landscape and, in particular, with the river 
running beneath the site.” 

NORMAN FOSTER

Image 10.6
“The Retreat”, Norman Foster. Picture.
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Built on a steeply sloping site, this private house was de-
signed to exploit a sequence of classically Cornish views 
and reveal an architecture informed almost entirely by the 
topographies of its site. Looking south towards the broad 
sweep of the Fal Estuary, west towards a secluded creek 
and north along the valley above, its rooms fan out towards 
each of these different points. The house itself is organised 
around two routes. The first is external and visually divides 
the building in two, leading from the road access above, 
across a bridge to the front door and down a flight of steps 
to the waterfront. The other is internal, in the form of a top 
lit picture gallery. This internal axis follows the contours of 
the site and forges all the living spaces into a continuum, 
Built on a steeply sloping site, this private house was de-
signed to exploit a sequence of classically Cornish views 
and reveal an architecture informed almost entirely by the 
topographies of its site. Looking south towards the broad 
sweep of the Fal Estuary, west towards a secluded creek 
and north along the valley above, its rooms fan out towards 
each of these different points. The house itself is organised 
around two routes. The first is external and visually divides 
the building in two, leading from the road access above, 
across a bridge to the front door and down a flight of steps 
to the waterfront. The other is internal, in the form of a top 
lit picture gallery. This internal axis follows the contours of 
the site and forges all the living spaces into a continuum, 
starting at the highest roof terrace and ending as a path to 
the underground garage.

Like other Foster projects of this period, Creek Vean mix-
es traditional materials - honey-coloured concrete blocks 
and blue Welsh-slate floors - with modern industrial com-
ponents. Employing a similar formal vocabulary, a small 
gazebo ‘retreat’ is located near the house on a favourite 
riverside picnic spot. A complex, crystalline polyhedron, the 
glassy structure breaks the surface of the sloping bank and 
faces towards the sea like the cockpit of a plane or boat. 
The trapezoid concrete shell, partly sunk into the ground 
as the first in a series of dug-in Foster buildings, is splayed 
outwards to accommodate seating, a small cooker and a 
sink, and offers a secluded den from which one can take in 
commanding views of the estuary below.

Since their completion in the mid-1960s, the planting 
around both the main house and retreat has been allowed 
to grow relatively untamed, so that now both structures ap-
pear to have receded into the surrounding landscape. The 

Image 10.7
“The Retreat”, Norman Foster. Section.

Image 10.8
“The Retreat”, Norman Foster. Sketch.

Image 10.9
“The Retreat”, Norman Foster. Models.

house’s grass covered steps and roof – shades of the later 
Willis Faber building – have encouraged this process. Quite 
deliberate, this encroachment allows Creek Vean to play 
off the ambiguity afforded by its apparent, almost camou-
flaged, invisibility from the outside looking in, and the ex-
panse and totality of the views it provides from inside its 
rooms looking out.
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1 
EXPERIMENTAL CULINARY CENTER AS A MAIN ACTIVITY FOR PORTBOU

Experimental Culinary Center It is a project that aims to re-
vitalize the portbou and give it a new character to the village. 
Through small changes associated with nature, I create a 
system that activates an abandoned place. Gastronomy, 
art, music, nature are merging together in this project, 
respecting the history of the place. The project will allow 
people in the center to meet closer to nature. Connecting 
greenhouse and shadehouse with the culinary center will 
add more attractiveness to the building, opportunity of ur-
ban farming for preparing dishes from fresh vegetables and 
fruits. 

Image 11.1
Dishes designed by Ferran Adriá. Pictures.

Image 11.2
System and funcion of Culinary Center.
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In my consideration I planned four buildings, each of them 
with a proper function. My first idea was to revitalize the vil-
lage of Portbou, because during my visit I discovered many 
abandoned buildings. The main idea was to restore their 
former glory, give them a new function and connect them 
with nature. I decided to revitalize existing buildings, adding 
to them greenhouse elements.  An important point was for 
me to create a contrast, so new elements differ greatly from 
the existing ones. Their shape is inspired by the crown of 
trees and together they form a system that allows to collect 
water for the plants. 

Image 11.3
Culinary Center as main activity in Portbou. Diagram.

Image 11.4
Nature inspirations. Pictures.
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CULINARY SCHOOL WITH GREENHOUSES
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The first building is a culinary school. The building is located 
in the heart of Portbou, close to the train station, which is 
why this is the ideal point. Existing building is an old aban-
doned hotel and two adjacent buildings adjoining it. Be-
cause of its size it is perfect small culinary school. 

I decided to revitalize the building and add new elements 
such us greenhouses and shadehouses. The important ele-
ment is that we are in constant contact with nature. We can 
see greenery from every side. By entering to the center we 
enter through the gardens, then between the library and the 
school are located others,  so people can study and enjoy 
nature in the same time. On a place of outside garden was 
and old parking. I decided to create this place more public 
and by activate it by nature.

The culinary center consists of 3 function classrooms, 6 
kitchens, library, auditorium, cafeteria, auxiliary rooms, stor-
age rooms, changing rooms, bathrooms.

Image 11.6
Relations. Design Process.
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Lorem ipsum dolor sit amet, consectetur ad-
ipiscing elit. Eaedem res maneant alio modo. 
Itaque his sapiens semper vacabit. Id quaeris, 
inquam, in quo, utrum respondero, verses te 
huc atque illuc necesse est. Aliter homines, 
aliter philosophos loqui putas oportere? Nihilo 
beatiorem esse Metellum quam Regulum. Duo 
Reges: constructio interrete.

ELEVATION

Image 11.8
Front View. Visualization.
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Image 11.9
Culinary Center Floor Plans.

Image 12.0
Culinary Center Sections, Elevations.
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Image 12.1
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On the cross-section we can see the daytime activity in the 
culinary center. We see kitchens, the library, close contact 
with the nature of the users. In the basement there is an 
auditorium for special occasions. 
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In this picture we can see activity in the main garden of 
the center. On the left side we have a library building with 
a small cafe downstairs. On the right side is located a cu-
linary center with kitchens and classrooms for students. 
Between the one building and the second one we can see 
glass ramps. This makes us have the impression of a walk-
ing between trees and plants. Falling light into the building 
is shaded by the shadows that cast us the structure of the 
greenhouse, it is an organic structure, therefore, the shad-
ows add extra attraction to the space.

Image 12.2
Interior Garden. Visualization.
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On this visualization we can see a garden close to the main 
entrance to the school. This garden is part of the hall and 
allows us to enlarge the space for special occasions. In the 
second plan there we can see main hall where we can ar-
range a small culinary exhibition.

Image 12.3
Interior Garden. Visualization.
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STUDENT RESTAURANT WITH GREENHOUSES
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The next building that I have decided to revitalize is about a 
seven minutes by walk from the main culinary center. Dis-
tance plays an important role here, because I would like that 
students from the center could work in the restaurant, but 
the building would be open to everyone. That is why it is 
located on one of the major streets in Protbou Avinguda de 
Barcelona and anyone who goes through the Portbou will 
see it.

This building is also abandoned and neglected, and its main 
problem is the empty facade that opens into the square. 
Therefore, to my main intervention I decided to use it. It was 
important to me that people using the restaurant had con-
stant contact with nature. People can enjoy the garden by 
spending time inside, but also enjoy the view of the garden 
sitting inside restaurant. Greenhouse and shadehouse is a 
part of public space and is intended to make it more at-
tractive.

Image 12.5
Greenhouse. Interior view looking from the restaurant.
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Image 12.7
Restaurant Floor Plans.

Image 12.8
Restaurant Sections, Elevations.
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ELEVATION
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ELEVATION

Image 12.9
Restaurant. Front view visualization.
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GREENHOUSE AS A VERTICAL PUBLIC SPACE WITH EXHIBITION
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Image 13.1
Greenhouse water collecting system and ventilation system. Diagram.

For my next intervention I chose a building in the center of 
the village in front of the beach. The problem was the same 
as in the restaurant building, but here I saw an empty con-
crete facade facing to the beautiful sea.

In this building I decided to arrange a small exhibition, act-
ing as a vertical public space. Through its very attractive 
locations it would be visible from the whole coast and may-
be would raise an interest of this part of Portbou. I replaced 
concrete facade with greenhouse and now whole building 
has more interior illumination and gained the view for to 
sea. Formerly, square has gained an additional space with 
a shadow that invites people to visit the building and its ex-
hibitions.

Each of my proposals has parts covered with wooden 
boards at the points that are most exposed to the sun. The 
roof of my greenhouse is opened with the same system like 
in Eden Project so it allows us to ventilate interior space and 
clean the glass surfaces.           

Image 13.2 
AXONOMETRY

scale W/E
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Image 13.3
Exhibition Floor Plans.

Image 13.4
Exhibition Elevations.
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Image 13.5
Vertical Public Space. Front view visualization.
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5
VIEWPOINT WITH GARDENS LOCATED IN MOUNTAINS 
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Image 14.2
Interior view.

Image 13.9
General view for the view point. 

Image 14.3
Interior view.

Image 14.0
Interior view looking from the stairs.

Image 14.4
Interior view.

Image 14.1
General view looking from the sea.

Image 13.7
Place of intervention. Physical model.

Image 13.8
Inspirations. Fluorite stone. Digital interpretation. Abstract interpretation.

The design of the view point was my interpretation for the 
monument of Dani Karavan memory of Walter Benjamin. 
The place I chose is existing view point, but in very bad 
condition and devastated, in actual moment not open for 
people. Is located close to one of main roads in Portbou. 
This place has an amazing potential. Proximity of nature, 
breathtaking views, silence. I decided to bring back its old 
virtues and functions. I know that the project is in a protect-
ed area, but that is only a proposal and my interpretation 
done especially for this thesis. 

Inspired by the surrounding nature, I decided to create 
a form that would fit on place itself. The fact is I have to 
deal with the huge winds of Tramontana I wanted to create 
structures that would protect the plants and also would be 
a shelter for people. The function of this place is a view-
point with gardens, place for picnics, rest, meditation, small 
events, meetings.

It was very important for me follow the idea of Dani Karvan 
of stairs inside mountain, I wanted that this place would be 
reminiscent of aspects of the village and the local history.
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Image 14.7
Disturbances for the plants.

Image 14.8
Greenhouse as protection for the plants.

Image 14.9
View point gardens. Visualization.
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URBAN FARMS APPLIED TO ROOFTOPS IN PORTBOU
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Image 15.2 
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Urban Farms. Plan and elevations.

My last proposal for Portbou’s renovation are urban farms 
appied to flat rooftops, but this proposal can be applied in 
any urban environment. When designing this simple green-
house I focused primarily on economics. An important 
point for me was to create a modular solution, which size 
can be adjusted to any roof and which is made out of cheap 
but strong materials obtained from recycling. 
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In the picture above we can see activity in the garden. I have 
here a system of high pots for growing vegetables and 
fruits. The greenhouse system is very simple and fast in the 
mat. The modular metal structure is easy to build on any 
flat roof.

Image 15.3
Urban Farms. Interior visualization.
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This visualization shows the garden view from the street. 
I was concerned that it was quite visible to the public and 
encouraged to grow their own vegetables and fruits.

Image 15.4
Urban Farms. Exterior visualization.
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Architecture and nature is a huge topic that has many ar-
eas. It has always been a subject with which I wanted to 
link my architectural projects in my career. I believe that 
people need contact with nature and are part of it. In my 
reflections I dealt with the theme of the greenhouse and 
the shadehouse, and through minor interventions I decid-
ed to revitalize the abandoned village of Portbou. My task 
was to restore old glory of the place by using a greenhouse 
and shadehouse system. I wanted to revitalize this place 
place through nature interventions. For this I needed a deep 
analysis of greenhouses and shadehouses especially in 
the Mediterranean climate. In my work I wanted to show 
that the greenhouse and shadehouse is not just a place for 
plants but also for people. The buildings that I proposed 
are multifunctional structures, ready to be arranged such 
as gardens, urban farms places, exhibitions, places of re-
lax, events, restaurant. This project is meant to show that 
simple interventions can make a huge difference in existing 
architecture.

Analyzing chosen by me  topic of Architecture Created for 
Nature I encountered many interesting architectural pro-
jects such as Ghery’s residence and Hexenhouse by Aly-
son and Peter Smithsons, who designed these houses in 
a similar way as I did in my work, by adding greenhouses 
to the existing architecture while giving it new qualities for 
the building add make it more attractive. The greenhouses 
that I have used are not just an addition to the old archi-
tecture, but also serve as gardens and small urban farms. 
Therefore, the main function of my buildings is Experimen-
tal Center Culinary, gardens with farms are very important 
in this kind of project. Fruits and vegetables that we can 
produce inside the greenhouse will certainly be needed in 
such an institution. In addition, it will raise an interest, and 
of course we can also sell them to local people and tourists. 
The Culinary Center is also linked to the restaurant, I think 
it is very interesting to use their own products in preparing 
meals.

To sum up, in my deliberation I wanted to answer the ques-
tions on how we can revitalize a place that has already 
lost its potential and how to bring it closer to nature, how 
to create an architecture for nature and what it is exactly. I 
believe that in today’s world, man is moving away from na-
ture every day into cities and huge metropolis. This project 
works the other way round. I was trying to inspire interest 
in such a small place and give it a new life. At every stage 

of my discussion, the main inspiration for shape, function, 
was nature. In this project nature plays the main role and is 
a stimulus for future changes that can happened by apply-
ing the proposed system.

Image 15.5
Village of Portbou. Picture.
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for spaceship earth. Zürich, Switzerland: Lars Müller Pub-
lishers, 2014.

Gregory, Paola, and Antonino Saggio. New scapes territo-
ries of complexity. Basel: Birkhäuser, 2003.
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5.3 Crystal Palace Madrid, Spain. Elevation. Source: https://es.wikiarqui-
tectura.com/edificio/palacio-de-cristal-en-madrid/
5.4 Crystal Palace Madrid, Spain . Own Picture.
5.5 Eden Project. Cornwall, England. Nicolas Grimshaw. Picture. Source: 
http://www.edenproject.com/?gclid=EAIaIQobChMI4rKerrSv1gIVBgeG-
Ch1EbgTAEAAYASAAEgJ5QfD_BwE 
5.6 Eden Project. Cornwall, England. Nicolas Grimshaw. Detail of ventila-
tion. Picture. Source: http://www.edenproject.com/?gclid=EAIaIQobCh-
MI4rKerrSv1gIVBgeGCh1EbgTAEAAYASAAEgJ5QfD_BwE
5.7 Greenhouse disturbances. Diagram. Own drawing.
5.8 Greenhouse Thomas Hetherwick. Hampshire, England. Picture. 
Source: https://www.dezeen.com/2014/09/22/thomas-heather-
wicks-gin-distillery-bombay-sapphire-opens/ 
5.9Greenhouse Thomas Hetherwick. Hampshire, England. Picture. 
Source: https://www.dezeen.com/2014/09/22/thomas-heather-
wicks-gin-distillery-bombay-sapphire-opens/ 
6.0 Greenhouse Thomas Hetherwick. Hampshire, England. Diagram. 
Source: https://www.dezeen.com/2014/09/22/thomas-heather-
wicks-gin-distillery-bombay-sapphire-opens/ 
6.1 Amazon’s Biosphere Headquarters. Seattle, United States. Floor 
Plan. Source: https://www.geekwire.com/2016/amazons-giant-seat-
tle-spheres/
6.2 Amazon’s Biosphere Headquarters. Seattle, United States. Section. 
Source: https://www.geekwire.com/2016/amazons-giant-seat-
tle-spheres/
6.3 Amazon’s Biosphere Headquarters. Seattle, United States. Top 
view. Source: https://www.geekwire.com/2016/amazons-giant-seat-
tle-spheres/
6.4 Amazon’s Biosphere Headquarters. Seattle, United States. Picture. 
Source: https://www.geekwire.com/2016/amazons-giant-seat-
tle-spheres/
6.5 Amazon’s Biosphere Headquarters. Seattle, United States. Elevation. 
Source: https://www.geekwire.com/2016/amazons-giant-seat-
tle-spheres/
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6.6 Greenhouses, Almira Peninsula, Spain, 2010. Picture. Source: http://
www.bbc.co.uk/culture/story/20131007-a-world-of-water 
6.7 Metal structure greenhouse. Almeria, Spain. Picture. Source: Organ-
ización de las Naciones Unidas para la agricultura y alimentación. El 
cultivo protegido en clima mediterráneo.
Roma, 2002
6.8 Wooden structure greenhouse. Almeria, Spain. Picture. Source: 
Organización de las Naciones Unidas para la agricultura y alimentación. 
El cultivo protegido en clima mediterráneo.
Roma, 2002
6.9 Greenhouses of Almeria, Spain. Top view picture. Source: http://
www.bbc.co.uk/culture/story/20131007-a-world-of-water
7.0 Yukiko Suto. Illustration. Source: https://matome.naver.jp/odai/2135
849476255718001/2135849568755841403
7.1 Gotham Greens Farm. New York. Picture. Source: https://www.
greenprophet.com
7.2 Local Garden. Vancouver. Picture. Source: http://www.urbangreen-
farms.com.au/
7.3 Gotham Greens. Brooklyn, New York. Picture. Source: http://
gothamgreens.com/
7.4 The globe project “Good food from the roof”. Picture. Source: http://
www.conceptualdevices.com/
7.5 Gotham Greens. Brooklyn, New York. Source: http://gothamgreens.
com/
7.6 Gotham Greens´s sample of product. Own Picture.
7.7 Six different types of hydroponic system. Diagrams. Source: https://
adireichroman.wordpress.com/2009/06/01/192/
7.8 Yukiko Suto. Illustaration. Source:  https://matome.naver.jp/odai/213
5849476255718001/2135849568755841403
7.9 Greenhouse as a building. Examples. Pictures. Own diagram.
8.0 Jameos del Agua. César Manrique. Lanzarote, Spain. Picture. Source: 
https://theitalianchica.com/jameos-del-agua/
8.1 Ghery Residence. Picture. Source: http://www.archdaily.com/67321/
gehry-residence-frank-gehry
8.2 Ghery Residence. Floor Plan. Source: http://wadecogle.blogspot.
com/2012/03/frank-gehrys-santa-monica-house.html
8.3 Ghery Residence. Interior view. Source: http://www.archdaily.
com/67321/gehry-residence-frank-gehry
8.4 Ghery Residence. Picture. Source: http://www.archdaily.com/67321/
gehry-residence-frank-gehry
8.5 Ghery Residence. Picture. Source: http://www.archdaily.com/67321/
gehry-residence-frank-gehry
8.6 Ghery Residence. Section. Source http://wadecogle.blogspot.
com/2012/03/frank-gehrys-santa-monica-house.html
8.7 Ghery Residence. Axonometry. Source http://wadecogle.blogspot.
com/2012/03/frank-gehrys-santa-monica-house.html
8.8 Ghery Residence. Elevation. Source http://wadecogle.blogspot.
com/2012/03/frank-gehrys-santa-monica-house.html
8.9 Ghery Residence. Detail’s picture. Source: http://www.archdaily.
com/67321/gehry-residence-frank-gehry
9.0 Hexenhouse. Alyson and Peter Simthsons. Picture. Source: http://
www.ajbuildingslibrary.co.uk/projects/display/id/2233
9.1 Hexenhouse. Alyson and Peter Simthsons. Diagram. Source: https://
es.pinterest.com/pin/141511613261828587/?lp=true
9.2 Hexenhouse. Alyson and Peter Simthsons. Picture. Source: http://
www.ajbuildingslibrary.co.uk/projects/display/id/2233
9.3 Hexenhouse. Alyson and Peter Simthsons. Picture. Source: http://
www.ajbuildingslibrary.co.uk/projects/display/id/2233
9.4 Hexenhouse. Alyson and Peter Simthsons. Axonomoetry. Source: 
https://es.pinterest.com/pin/141511613261828587/?lp=true
9.5 Junya Ishigami - “Extreme Nature”. Picture. Source: 
9.6 Junya Ishigami - “Extreme Nature”. Floor Plan. Source: http://www.
art-it.asia/u/admin_ed_feature_e/C4gruKpzGtOEL8hmvVw3/
9.7 Junya Ishigami - “Extreme Nature”. Picture. Source: http://www.art-
it.asia/u/admin_ed_feature_e/C4gruKpzGtOEL8hmvVw3/
9.8 Junya Ishigami - “Extreme Nature”. Picture. Source: http://www.art-
it.asia/u/admin_ed_feature_e/C4gruKpzGtOEL8hmvVw3/
9.9 Junya Ishigami - “Extreme Nature”. Section. Source: https://www.jpf.
go.jp/e/project/culture/exhibit/international/venezia-biennale/arc/11/01.
html

10.0 Junya Ishigami - “Extreme Nature”. Section. Source: https://www.
jpf.go.jp/e/project/culture/exhibit/international/venezia-biennale/
arc/11/01.html
10.1 British Museum. Picture. Source: https://www.fosterandpartners.
com/projects/great-court-at-the-british-museum/
10.2 British Museum. Section. Source: https://www.fosterandpartners.
com/projects/great-court-at-the-british-museum/
10.3 British Museum. Interior view. Source: https://www.fosterandpart-
ners.com/projects/great-court-at-the-british-museum/
10.4 British Museum. Model. Norman Foster Fundation, Madrid. Own 
picture.
10.5 British Museum. Detail - Connection between new roof and existing 
building. Source: https://www.fosterandpartners.com/projects/great-
court-at-the-british-museum/
10.6 “The Retreat”, Norman Foster. Model. Own picture.
10.7 “The Retreat”, Norman Foster. Section. Source: https://www.foster-
andpartners.com/projects/the-retreat-creek-vean-house/
10.8 “The Retreat”, Norman Foster. Sketch. Source: https://www.foster-
andpartners.com/projects/the-retreat-creek-vean-house/
10.9 “The Retreat”, Norman Foster. Models. Source: https://www.foster-
andpartners.com/projects/the-retreat-creek-vean-house/
11.0 Portbou Interventions. Axonometry. Own drawing.
11.1 Dishes designed by Ferran Adriá. Source: http://www.molecularrec-
ipes.com/molecular-gastronomy/
11.2 System and function of Culinary Center. Own drawing.
11.3 Culinary Center as main activity in Portbou. Diagram. Own drawing.
11.4 Nature inspirations: Own drawing. Source: pinterest.
11.5 Situation. Own drawing.
11.6 Relations. Design Process. Own drawing.
11.7 Axonometry. Own drawing.
11.8 Front View. Vizualization. Own drawing.
11.9 Culinary Center Floor Plans. Own drawing.
12.0 Culinary Center Section, elevations. Own drawing.
12.1 Section. Own drawing.
12.2 Interior Garden. Visualization. Own drawing.
12.3 Interior Garden. Visualization. Own drawing.
12.4 Situation. Own drawing.
12.5 Greenhouse. Interior view looking from the restaurant. Own draw-
ing.
12.6 Axonometry. Own drawing.
12.7 Restaurant Floor Plans. Own drawing.
12.8 Restaurant Sections and Elevations. Own drawing.
12.9 Restaurant. Front view visualization. Own drawing.
13.0 Situation. Own drawing.
13.1 Greenhouse water collecting system. Diagram. Own drawing.
13.2 Axonometry. Own drawing.
13.3 Exhibition Floor Plans. Own drawing.
13.4 Exhibition Elevations. Own drawing.
13.5 Vertical Public Space. Front view visualization. Own drawing.
13.6 Situation. Own drawing.
13.7 Place of intervention. Physical model. Own drawing.
13.8 Inspirations. Fluorite stone. Digital interpretation. Abstract interpre-
tation. Own drawing.
13.9 General view for the view point. Own drawing.
14.0 Interior view looking from the stairs. Own drawing.
14.1 General view looking from the sea. Own drawing. 
14.2 Interior view. Own drawing. 
14.3 Interior view. Own drawing.
14.4 Interior view. Own drawing.
14.5 Floor Plan. Own drawing.
14.6 Section. Own drawing. 
14.7 Disturbances for the plants. Own drawing.
14.8 Greenhouse as protection for the plants. Own drawing.
14.9 View point gardens. Visualization. Own drawing.
15.0 Situation. Own picture.
15.1 Urban Farms. Plan and elevations. Own drawing.
15.2 Urban Farms. Axonometry. Own drawing.
15.3 Urban Farms. Interior vizualization. Own drawing.
15.4 Urban Farms. Exterior vizualization. Own drawing.
15.5 Village of Portbou. Picture. Source: Shutterstock
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